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Abstract

Aims: To evaluate, through exploratory post hoc subgroup analyses, the efficacy and
safety of oral semaglutide versus comparators in Japanese patients enrolled in the
global PIONEER 1, 3, 4 and 8 clinical trials.

Materials and Methods: Patients were randomized to once-daily oral semaglutide
3, 7 or 14 mg or comparator (placebo, sitagliptin 100 mg or liraglutide 1.8 mg).
Change from baseline in glycated haemoglobin (HbA1c) and body weight, and pro-
portions of patients attaining HbAlc <7.0% (53 mmol/mol) and body weight loss
>5%, were analysed at week 26 for all Japanese patients in each trial separately using
the treatment policy estimand (regardless of treatment discontinuation or rescue
medication use). Adverse events (AEs) were analysed descriptively.

Results: Reductions in HbAlc from baseline in Japanese patients were 1.0% to 1.2%
(11.3 mmol/mol to 13.3 mmol/mol) and 1.4% to 1.7% (15.7 mmol/mol to 18.3 mmol/
mol) for oral semaglutide 7 mg and 14 mg, respectively. HbA1lc reductions were simi-
lar or greater than with comparators. Body weight reductions were 1.0% to 2.7% and
3.7% to 4.7% for oral semaglutide 7 mg and 14 mg, respectively, and were generally
greater with oral semaglutide than comparators. As expected, the main class of AEs
was gastrointestinal, and these AEs comprised most commonly mild-to-moderate
constipation, nausea and diarrhoea.

Conclusions: Oral semaglutide appears efficacious and well tolerated in Japanese

patients across the type 2 diabetes spectrum.
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1 | INTRODUCTION

Oral semaglutide is a once-daily tablet comprising the glucagon-like
peptide-1 (GLP-1) receptor agonist (GLP-1RA) semaglutide, co-formulated
with an absorption enhancer sodium N-(8-[2-hydroxybenzoyl] amino)
caprylate to enable oral administration.! Oral semaglutide is approved for
use in Japan,? Europe® and the United States” for the treatment of adults
with insufficiently controlled type 2 diabetes (T2D). GLP-1RAs are usually
recommended for use in combination with other glucose-lowering thera-
pies (generally including metformin).>” However, oral semaglutide is also
indicated as an adjunct to diet and exercise to improve glycaemic control
when metformin is considered inappropriate due to intolerance or contra-
indications, and, in this circumstance, can be given either as monotherapy
or in combination with other medicinal products for the treatment of
diabetes.z*

The efficacy and safety of oral semaglutide were investigated
in the randomized, phase 3a Peptide InnOvatioN for Early diabEtes
tReatment (PIONEER) clinical trials, of which eight were global
studies,® ' and two were conducted in Japan.'®'” The PIONEER
programme demonstrated that oral semaglutide was well tolerated,
with a safety profile similar to that of other GLP-1RAs. Oral
semaglutide was efficacious in reducing glycated haemoglobin
(HbA1c) and body weight when given to a broad spectrum of
patients, and when compared against placebo and a variety of
glucose-lowering therapies.21”

The pathophysiology of T2D in East Asian populations differs
from that of Western populations, with patients tending to have
greater impairment of insulin secretion; Japanese patients also gener-
ally have a lower body mass index (BMI) than their Western counter-
parts.'82° Therefore, it is necessary to specifically characterize the
response to treatments for T2D in East Asian populations, including in

Japanese patients. In addition to PIONEER 9 and 10,247 four global
trials within the oral semaglutide clinical programme—PIONEER 1, 3,
4 and 88101115 _enrolled Japanese patients. Enrolment in these trials
was stratified by Japanese ethnicity but subgroup analyses of out-
comes in these patients were not prespecified. In the present paper,
we report the results of exploratory post hoc analyses of the
Japanese patients in PIONEER 1, 3, 4 and 8 to further characterize

the efficacy and safety of oral semaglutide in this population.

2 | MATERIALS AND METHODS

21 | Individual trial designs

The full methodologies of the PIONEER 1, 3, 4 and 8 trials have been
reported previously. The trials are registered on ClinicalTrials.gov
(NCT02906930, NCT02607865, NCT02863419, NCT03021187), and
the trial designs are summarized in Table 1.51%*%15 |n brief, Japanese
patients were aged 220 years (compared with 218 years for partici-
pants from most other countries), had been diagnosed with T2D for
290 days before screening, had a baseline HbA1c of 7.0% to 10.5%
(53 mmol/mol to 91 mmol/mol, depending on the trial) and, with the
exception of PIONEER 1, were receiving stable doses of background
glucose-lowering medication as allowed by the individual trial
designs.81911:15 Background medication was metformin with or with-
out a sulphonylurea in PIONEER 3,%° metformin with or without a
sodium-glucose cotransporter-2 inhibitor in PIONEER 4! and basal,
premixed or basal-bolus insulin with or without metformin in
PIONEER 8 (only those Japanese patients on basal insulin could
receive metformin).> Patients enrolled in PIONEER 1 were managed
by diet and exercise alone in addition to study treatment.®

TABLE 1 Summary of the trial designs of PIONEER 1, 3, 4 and 881011.15
Trial (N) Treatment arms Key inclusion criteria Trial duration Primary/secondary efficacy endpoint
PIONEER 1 (global: e Oral semaglutide 3mg e Receiving diet and exercise e 26 weeks e Change in HbAlc from baseline to
703; Japan: 116) e Oral semaglutide 7 mg therapy week 26
e Oral semaglutide 14 mg e HbA1c 7.0% to 9.5% e Change in body weight from baseline to
e Placebo (53 mmol/mol to 80 mmol/mol) week 26

PIONEER 3 (global: e Oral semaglutide 3 mg e Treated with metformin + SU e 78 weeks o Changein HbAlc from baseline to

1864; Japan: e Oral semaglutide 7 mg e HbA1lc 7.0% to 10.5% week 26
207) e Oral semaglutide 14 mg (53 mmol/mol to 91 mmol/mol) e Change in body weight from baseline to
e Sitagliptin 100 mg week 26
PIONEER 4 (global: e Oral semaglutide 14 mg e Treated with metformin + e 52 weeks e Change in HbAlc from baseline to
711; Japan: 75) e Liraglutide 1.8 mg s.c. SGLT2i week 26
e Placebo e HbA1c 7.0% to 9.5% e Change in body weight from baseline to
(53 mmol/mol to 80 mmol/mol) week 26

PIONEER 8 (global: e Oral semaglutide 3 mg e Treated with insulin® +

731; Japan: 194) e Oral semaglutide 7 mg metformin

o Oral semaglutide 144 mg e HbA1lc 7.0% to 9.5%
(53 mmol/mol to 80 mmol/mol)

e Placebo

e 52 weeks e Changein HbAlc from baseline to
week 26
e Change in body weight from baseline to
week 26

Abbreviations: HbA1c, glycated haemoglobin; N, number of randomized patients in the specified patient population; s.c., subcutaneous; SGLT2i, sodium-

glucose cotransporter-2 inhibitor; SU, sulphonylurea.
?Basal, basal-bolus or premixed insulin.
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Patients were randomized 1:1:1:1 in a double-blind, parallel-group
fashion to receive once-daily oral semaglutide 3, 7 or 14 mg or matched
placebo for 26 weeks in PIONEER 18 and 52 weeks in PIONEER 8.1°
PIONEER 3 was a double-blind, double-dummy, parallel-group trial in
which patients were randomized 1:1:1:1 to oral semaglutide 3, 7 or
14 mg or sitagliptin 100 mg once daily for 78 weeks.'® In PIONEER 4,
which was a double-blind, double-dummy trial, patients were random-
ized 2:2:1 to either oral semaglutide 14 mg, subcutaneous liraglutide
1.8 mg or placebo once daily for 52 weeks.*? In order to mitigate
potential gastrointestinal side effects, patients receiving oral
semaglutide started at the 3 mg dose, which was then escalated in
4-week increments in those assigned to the 7 mg or 14 mg doses to
reach the randomized dose 8101115

The main efficacy outcomes were change in HbA1c (primary effi-
cacy outcome) and body weight (confirmatory secondary outcome)
from baseline to 26 weeks of treatment. Changes from baseline in
HbA1c and body weight were also recorded at the end of planned
treatment. Other efficacy endpoints recorded at week 26 and at the
end of planned treatment included the proportion of patients reaching
HbAlc <7.0% (53 mmol/mol) and body weight loss 25%. Adverse
events (AEs; including AEs leading to trial product discontinuation,
and events of hypoglycaemia) were recorded descriptively from ran-

domization up to the end of the trials (in-trial period).81%1%:1>

2.2 | Subgroup analysis methodology

These post hoc subgroup analyses were exploratory in nature and
were not prespecified in the protocols of the trials involved. For the
purpose of these analyses, individuals enrolled in each trial were strat-
ified according to whether they were of Japanese ethnicity or not. All
of the Japanese patients from each trial were included in the sub-
group analyses. Data were not pooled across trials because of differ-
ences in the designs and patient populations of each study.

As described in detail elsewhere,?! two estimands were defined
to address two scientific questions relating to efficacy. Under the
treatment policy estimand, which was the primary estimand in the
four trials, data were analysed from all randomized patients, regard-
less of premature discontinuation of randomized treatment or rescue
medication use. For the secondary estimand—the trial product
estimand—data were analysed from all randomized patients under the
assumption that patients did not use rescue medication or discon-
tinue their randomized treatment. The results of the present sub-

group analyses are reported for the treatment policy estimand.

2.3 | Statistical analyses

Continuous efficacy endpoints were analysed for the treatment policy
estimand using a pattern mixture model with multiple imputation to
impute missing data at weeks 26, 52 and 78, depending on the end-
point and the length of each trial. All data collected at week 26, 52 or
78, irrespective of premature discontinuation of the trial product or

initiation of additional glucose-lowering medication (during the in-trial
observation period), were included in the statistical analyses.

It was assumed that the missing-data mechanism was missing-
at-random within the groups used for the imputation. Imputation of
missing data was done using an analysis of covariance (ANCOVA)
model within groups defined by randomized treatment and treat-
ment status (on-treatment without use of rescue medication; prema-
ture discontinuation of trial product or initiation of rescue
medication) at week 26. Imputation of missing week 52 or week 78
data was carried out within groups defined by randomized treat-
ment, and treatment status at week 26 and at week 52 or 78 (except
PIONEER 4, where treatment status at week 26 was excluded due
to a low number of patients in the groups used for imputation). After
imputation, each of the 1000 imputed, complete datasets was
analysed using an ANCOVA model, with treatment, strata (PIONEER
3, 4 and 8) and interaction between strata (PIONEER 8) as categori-
cal fixed effects, and the baseline value as a covariate. Rubin's rule??
was used to combine the 1000 analysis results to draw inference.

Efficacy data were reported as changes from baseline for continu-
ous variables (change from baseline in HbA1c and body weight) with
estimated treatment differences (ETDs) and 95% confidence intervals,
and proportions of patients achieving discrete efficacy targets (HbAlc
<7.0% [53 mmol/mol] and body weight 25%); P values were not calcu-
lated as these subgroup analyses were not prespecified and not con-
trolled for multiplicity. Safety data (incidence of AEs) were analysed
descriptively. All analyses were performed using SAS Version 9.4 M2.

3 | RESULTS

3.1 | Participants

The disposition and key baseline characteristics of Japanese patients in
PIONEER 1, 3, 4 and 8 are shown in Table 2. The incidence of treatment
discontinuation with oral semaglutide ranged from 2% to 19%, and res-
cue medication was used by 0% to 27% of those who completed oral
semaglutide treatment, depending on trial and randomized dose. Across
treatment arms and trials, 57% to 75% of Japanese patients were male,
mean baseline HbA1lc was 7.9% to 8.3% (63 mmol/mol to 67 mmol/mol),
mean body weight was in the range 66 kg to 80 kg and BMI was
25 kg/m? to 28 kg/m?. Approximately 46% of Japanese patients in
PIONEER 8 were receiving background basal insulin, and 26% were
receiving basal insulin plus metformin, at randomization. Of the
remaining patients, approximately 30% were receiving basal-bolus

insulin and 23% were receiving premixed insulin (Table S1).

3.2 | Efficacy outcomes

3.21 | Glycaemic efficacy

The change from baseline in HbA1lc for Japanese patients across

the trials and treatment timepoints is shown in Figure 1.
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TABLE 2

(A)

Trial (background

regimen) Treatment group Patients, N
PIONEER 1 (diet and Oral semaglutide 3 mg 29
exercise) Oral semaglutide 7 mg 29
Oral semaglutide 14 mg 28
Placebo 30
PIONEER 3 Oral semaglutide 3 mg 52
(metformin £ SU) Oral semaglutide 7 mg 52
Oral semaglutide 14 mg 51
Sitagliptin 100 mg 52
PIONEER 4 Oral semaglutide 14 mg 31
(metformin Liraglutide 1.8 mg 29
+ SGLT2i)
Placebo 15
PIONEER 8 (insulin Oral semaglutide 3 mg 49
+ metformin) Oral semaglutide 7 mg 48
Oral semaglutide 14 mg 47
Placebo 50
(B)
Trial
(background Patients,
regimen) Treatment group N Female, n (%)
PIONEER 1 Oral semaglutide 3mg 29 9(31.0)
(diet and Oral semaglutide 7 mg 29 12 (41.4)
exercise)
Oral semaglutide 14 mg 28 12 (42.9)
Placebo 30 12 (40.0)
PIONEER 3 Oral semaglutide 3 mg 52 21 (40.4)
(m:ljf)‘”m‘” Oral semaglutide 7 mg 52 13 (25.0)
+
Oral semaglutide 14 mg 51 18 (35.3)
Sitagliptin 100 mg 52 21 (40.4)
PIONEER 4 Oral semaglutide 14 mg 31 8(25.8)
(metformin Liraglutide 1.8 mg 29 10 (34.5)
+ SGLT2i)
Placebo 15 5(33.3)
PIONEER 8 Oral semaglutide 3 mg 49 19 (38.8)
(insulin Oral semaglutide 7 mg 48 16 (33.3)
+ metformin)
Oral semaglutide 14 mg 47 16 (34.0)
Placebo 50 12 (24.0)

Note: Data are mean + standard deviation unless specified.

Treatment completers

Disposition (A) and baseline characteristics (B) of Japanese patients in PIONEER 1, 3, 4 and 8

Without rescue

With rescue

Premature trial product

medication, n (%) medication, n (%) discontinuations

27(93.1) 0 2(6.9)

28 (96.6) 0 1(3.4)

26(92.9) 0 2(7.1)

22(73.3) 6(20.0) 2(6.7)

35(67.3) 14 (26.9) 3(5.8)

42 (80.8) 5(9.6) 5(9.6)

43 (84.3) 0 8(15.7)

43 (82.7) 7 (13.5) 2(3.8)

28(90.3) 0 3(9.7)

27(93.1) 1(34) 1(3.4)

10 (66.7) 4(26.7) 1(6.7)

38 (77.6) 10 (20.4) 1(2.0)

33 (68.8) 8(16.7) 7 (14.6)

33(70.2) 5(10.6) 9(19.1)

26 (52.0) 22 (44.0) 2 (4.0

Diabetes

Age, duration, HbA1c, HbA1c, Body BMI,
years years % mmol/mol  weight, kg kg/m?
61+10 74+61 79+0.7 632+78 674 +146 249 +39
61+9 81+6.6 80zx07 64476 674+135 253+44
59+9 67+43 80x06 63969 674+122 254+43
59+9 88+63 80+0.7 645+75 663 +11.7 254+44
58+10 10.7+72 81+10 651+104 714+179 263x47
58+10 105+6.8 83+09 67.1+94 726+158 263x42
58+11 11.7+80 83+0.9 668+93 715155 26.6+45
57+10 108+72 81+08 646+82 731+134 274x44
54+10 97+64 80+07 635+71 799244 284+7.1
54 +10 85+54 81+06 648+64 777 £14.6 28.1+45
53+10 87+50 80+08 645+88 727+84 26.6 £ 3.4
61+11 177+95 80+06 634+69 67.6+126 253+33
64+11 175+89 80x+0.6 644+6.6 670+134 25.1+3.6
61+10 154+88 83+07 678+73 69.6+115 258=+37
60+11 165+87 81+08 651+£84 69.7+146 256=42

Abbreviations: BMI, body mass index; HbA1c, glycated haemoglobin; n, number of patients meeting criterion; N, number of randomized patients; SGLT2i,

sodium-glucose cotransporter-2 inhibitor; SU, sulphonylurea.

Reductions from baseline were in the range of 0.5% to 0.9%
(5.6 mmol/mol to 9.4 mmol/mol) for oral semaglutide 3 mg, 1.0%
to 1.2% (11.3 mmol/mol to 13.3 mmol/mol) for oral semaglutide
7 mgand 1.4% to 1.7% (15.7 mmol/mol to 18.3 mmol/mol) for oral
semaglutide 14 mg at 26 weeks, and remained generally similar at
52 weeks (PIONEER 3, 4 and 8) and 78 weeks (PIONEER 3). Based

on ETDs (not controlled for multiplicity), HbA1c reductions with
oral semaglutide 3 mg and 7 mg were greater than with placebo
(PIONEER 1 and 8) and were similar to sitagliptin 100 mg for oral
semaglutide 7 mg (PIONEER 3) at all timepoints evaluated;
changes with oral semaglutide 14 mg were greater than with pla-
cebo, sitagliptin 100 mg and liraglutide 1.8 mg (Figure S1).
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Week 26 Week 52 Week 78
A A A
/PIONEER 1 PIONEER 3 PIONEER 4 PIONEER 8\ / PIONEER 3 PIONEER 4 PIONEER 8 \ /PIONEER 3 \
(diet and (metformin (metformin + (insulin £ (metformin (metformin + (insulin £ (metformin
exercise) + SU) SGLT2i) metformin) + SU) SGLT2i) metformin) + SU)
< 0.5
) 0.2
(8]
-
< 0.0+
r]
T
£
o -0.549
£
]
(7]
8 -1.01
£
o
&
o -1.51
o
c
8 -1.8
Q -2.0- v
N 29 28 28 30 52 52 51 52 31 29 15 49 48 47 50 52 52 51 52 31 29 15 49 48 47 50 52 52 51 52
N, 282828 30 52514952 31 29 15 49 46 46 49 50 51 46 50 31 29 14 49 46 45 48 50 51 47 51
Oral semaglutide 3 mg M Oral semaglutide 7 mg M Oral semaglutide 14 mg
M Sitagliptin 100 mg M Liraglutide 1.8 mg Placebo
FIGURE 1 Change from baseline in glycated haemoglobin (HbA1c) for Japanese patients in PIONEER 1, 3, 4 and 8. Data from the in-trial

observation period were included in the statistical analysis. The efficacy endpoints were analysed for the treatment policy estimand using a pattern
mixture model with multiple imputation to impute missing data for the landmark visits. Imputation of missing data was done using an analysis of
covariance (ANCOVA) model within groups defined by randomized treatment and treatment status (on-treatment without use of rescue medication;
premature discontinuation of trial product or initiation rescue medication). After imputation, each of the 1000 imputed, complete datasets were
analysed using an ANCOVA model with treatment, strata (PIONEER 3, 4 and 8) and interaction between strata (PIONEER 8) as categorical fixed
effects and the baseline value as a covariate. Rubin's rule was used to combine the 1000 analysis results to draw inference. TUpper limit of 95%
confidence interval (Cl) for estimated treatment difference (ETD) for oral semaglutide 3, 7 and 14 mg versus placebo <O0. *Upper limit of 95% Cl for
ETD for oral semaglutide 14 mg versus sitagliptin <0. SLower limit of 95% Cl for ETD for oral semaglutide 3 mg versus sitagliptin 20. TUpper limit of
95% Cl for ETD for oral semaglutide 14 mg versus liraglutide and placebo <0. N, number of randomized patients contributing to the analyses;

Nobs, NUMber of patients with observations; SGLT2i, sodium-glucose cotransporter-2 inhibitor; SU, sulphonylurea

The proportions of Japanese patients achieving HbAlc <7.0%
(53 mmol/mol) increased with oral semaglutide dose (Table S2). At
week 26, 37% to 57%, 41% to 61% and 69% to 86% of patients
receiving oral semaglutide 3, 7 and 14 mg, respectively, had HbA1lc
<7.0% (53 mmol/mol) compared with <20% of patients with pla-
cebo, 48% with sitagliptin 100 mg and 72% with liraglutide 1.8 mg.
These proportions remained broadly similar for oral semaglutide
7 mg and 14 mg, and comparators, at week 52 (PIONEER 3, 4 and
8) and week 78 (PIONEER 3).

3.2.2 | Body weight

The percentage change from baseline in body weight in Japanese
patients across the trials and treatment timepoints is shown in
Figure 2. Body weight reductions from baseline were 0.6% to 1.6%
(absolute reduction 0.3 kg to 0.9 kg) for oral semaglutide 3 mg,
1.0% to 2.7% (0.6 kg to 2.3 kg) for oral semaglutide 7 mg and 3.7% to
4.7% (2.4 kg to 3.1 kg) for oral semaglutide 14 mg at week 26. In the
trials lasting longer than 26 weeks, weight loss tended to increase in
the oral semaglutide 14 mg groups between week 26 and the end of
treatment, whereas there was little further change with comparator

treatments. A similar picture was evident when looking at absolute

body weight changes from baseline (in kg) (Figure S2). Based on ETDs
(not controlled for multiplicity), body weight reductions as a propor-
tion of baseline weight were generally greater with oral semaglutide
7 mg and 14 mg than with placebo, sitagliptin 100 mg and liraglutide
1.8 mg (Figure S3).

The proportions of Japanese patients achieving body weight
loss 25% increased with oral semaglutide dose (Table S3). At week
26, 7% to 14%, 7% to 24% and 33% to 43% of patients receiving
oral semaglutide 3, 7 and 14 mg, respectively, had lost 25% of
their baseline body weight, compared with 0% to 13% receiving
placebo, 4% receiving sitagliptin 100 mg and 17% of patients
receiving liraglutide 1.8 mg. At later timepoints, the proportions of
patients receiving oral semaglutide 7 mg and 14 mg who had 25%
body weight loss had increased to 24% to 28% and 40% to 48%,
respectively, whereas the proportions were 2% to 7% with pla-
cebo, 6% to 14% with sitagliptin 100 mg and remained at 17%
with liraglutide 1.8 mg.

3.3 | Safety outcomes

The rates of AEs, AEs leading to trial product discontinuation and

hypoglycaemia in Japanese patients are shown in Table 3.



Week 26 Week 52 Week 78
AN AN A\
/PIONEER 1 PIONEER 3 PIONEER 4 PIONEER 8\ /PIONEER 3 PIONEER 4 PIONEER 8\ /PIONEER 3 \
(diet and (metformin (metformin = (insulin + (metformin (metformin + (insulin £ (metformin
exercise) + SU) SGLT2i) metformin) + SU) SGLT2i) metformin) + SU)
0.6

©
u
|

|

o

o
|

I
-
wv

1

|

N
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|

-3.54

-4.5 4

Change from baseline in body weight (%)
& G
w w

N 29 29 28 30
28 28 28 30

Oral semaglutide 3 mg
M sitagliptin 100 mg

52 52 51 52
52 51 49 52

31 29 15

N 31 29 15

obs.

M Liraglutide 1.8 mg

49 48 47 50
49 46 46 49

M Oral semaglutide 7 mg

-6.2
1
52 52 51 52 31 29 15 49 48 47 50 52 52 51 52
50 51 46 50 31 29 14 49 46 45 48 50 51 47 51
M Oral semaglutide 14 mg
Placebo

FIGURE 2 Change from baseline in body weight (%) for Japanese patients in PIONEER 1, 3, 4 and 8. Data from the in-trial observation period
were included in the statistical analysis. The efficacy endpoints were analysed for the treatment policy estimand using a pattern mixture model
with multiple imputation to impute missing data for the landmark visits. Imputation of missing data was done using an analysis of covariance
(ANCOVA) model within groups defined by randomized treatment and treatment status (on-treatment without use of rescue medication;
premature discontinuation of trial product or initiation rescue medication). After imputation, each of the 1000 imputed, complete datasets were
analysed using an ANCOVA model with treatment, strata (PIONEER 3, 4 and 8) and interaction between strata (PIONEER 8) as categorical fixed
effects and the baseline value as a covariate. Rubin's rule was used to combine the 1000 analysis results to draw inference. TUpper limit of 95%
confidence interval (Cl) for estimated treatment difference (ETD) for oral semaglutide 3, 7 and 14 mg versus placebo <0. ¥Upper limit of 95% Cl
for ETD for oral semaglutide 7 and 14 mg versus sitagliptin <0. 1Upper limit of 95% CI for ETD for oral semaglutide 14 mg versus liraglutide and
placebo <0. N, number of randomized patients contributing to the analyses; Nos, number of patients with observations; SGLT2i, sodium-glucose

cotransporter-2 inhibitor; SU, sulphonylurea

The overall incidence of AEs was similar between oral semaglutide
7 mg and 14 mg and active comparators; most were mild or moderate in
severity, and <10% and <17% of patients receiving oral semaglutide 7 mg
and 14 mg, respectively, discontinued their treatment owing to AEs. The
proportions of patients receiving oral semaglutide who had serious AEs
were generally low and similar to comparators. The most common class
of AEs associated with oral semaglutide was gastrointestinal—most com-
monly constipation (in up to 23% of patients with oral semaglutide
14 mg), diarrhoea (up to 22% of patients with oral semaglutide 14 mg)
and nausea (up to 19% of patients with oral semaglutide 14 mg). There
was no clustering of AEs in any system organ class.

The incidence of severe (according to the American Diabetes
Association definition) or blood-glucose-confirmed (<3.1 mmol/L or
56 mg/dL) symptomatic hypoglycaemia was low across treatment
arms in PIONEER 1, 3 and 4 (<4% of patients in any treatment group);
as anticipated, the incidence was higher in patients receiving back-
ground insulin in PIONEER 8 (21% to 27% with oral semaglutide and
28% with placebo; Table S4).

4 | DISCUSSION

Subgroups of Japanese patients in PIONEER 1, 3, 4 and 8 had a
higher proportion of males (57% to 75% vs. 51% to 54%), a similar

baseline HbAlc (7.9% to 8.3% [63 mmol/mol to 68 mmol/mol] vs.
8.0% to 8.3% [64 mmol/mol to 68 mmol/mol]), and a lower body
weight (66 kg to 80 kg vs. 86 kg to 94 kg) and BMI (25 to 28 kg/m?
vs. 31 to 33 kg/m?) than the overall populations of each trial 8101115
In these exploratory post hoc analyses, ETDs for HbA1c reductions
in Japanese patients appeared greater with oral semaglutide 3, 7 and
14 mg compared with placebo, similar between oral semaglutide
7 mg and sitagliptin 100 mg, and greater with oral semaglutide
14 mg compared with sitagliptin and liraglutide 1.8 mg. ETDs
between oral semaglutide and comparators appeared generally
similar for Japanese subgroups compared with the overall popula-
tions in these trials.®'%'%> Compared with the overall trial
populations,®1%1115 Japanese patients receiving oral semaglutide had
similar (1.0% to 1.2% [11 mmol/mol to 13 mmol/mol] vs. 0.9% to
1.2% [10 mmol/mol to 13 mmol/mol] for oral semaglutide 7 mg) or
slightly greater (1.4% to 1.7% [16 mmol/mol to 18 mmol/mol] vs.
1.2% to 1.4% [13 mmol/mol to 15 mmol/mol] for oral
semaglutide 14 mg) reductions from baseline in HbAlc at
week 26.

Proportional (%) and absolute (kg) body weight reductions from
baseline at week 26 appeared slightly less in Japanese patients than in
the overall populations for oral semaglutide 7 mg (1.0% to 2.7%/0.6 kg
to 2.3 kg vs. 2.3% to 2.9%/2.2 kg to 2.4 kg)®O1115 Weight loss
appeared similar as a proportion of baseline weight for oral semaglutide
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(Continued)

TABLE 3

Most common Gl AEs, n (%)°

(B)

Abdominal Abdominal

Abdominal

Any GI AE,
n (%)

Patients,

pain upper

1(2.0)
3(6.3)

discomfort
2(4.1)

distension

Constipation  Vomiting
2(4.1)
3(6.3)

Diarrhoea

Nausea

Treatment group

Trial (background regimen)

PIONEER 8 (insulin

1(2.0)
3(6.3)

4(8.2)
10 (20.8)

1(2.0)

5(10.2)
8(16.7)
9(19.1)
3(6.0)

17 (34.7)
29 (60.4)
27 (57.4)
21 (42.0)

49

Oral semaglutide 3 mg

6(12.5)
2(4.3)
1(2.0)

5(10.4)
7 (14.9)
7 (14.0)

48

Oral semaglutide 7 mg

+ metformin)

ARAKI ET AL.

5(10.6)
1(2.0)

1(2.1)
1(2.0)

6(12.8)
2 (4.0

4(8.5)
4(8.0)

47

Oral semaglutide 14 mg

50

Placebo

Abbreviations: AE, adverse event; BG, blood glucose; Gl, gastrointestinal; n, number of patients with at least one event; N, number of randomized patients; SGLT2i, sodium-glucose cotransporter-2 inhibitor;

SU, sulphonylurea.

2Severe according to the American Diabetes Association classification and/or confirmed by a BG value <3.1 mmol/L (<56 mg/dL), and symptoms consistent with hypoglycaemia.

5>10% in any treatment group in any trial.

14 mg (3.7% to 4.7% vs. 3.4% to 4.8%) in Japanese and global patients,
respectively, albeit with smaller absolute reductions from baseline
(2.8 kg to 3.1 kg vs. 3.1 kg to 4.4 kg), at 26 weeks.®101115 ETDg
between oral semaglutide and comparators were generally similar for
Japanese subgroups compared with the overall populations in these
trials, 8101115

In the prospective, Japanese PIONEER 9 and 10 trials, week 26
reductions from baseline in HbA1c (1.6% to 1.7% [17 mmol/mol to
18 mmol/mol] and 1.8% to 2.0% [20 mmol/mol to 22 mmol/mol] for
oral semaglutide 7 mg and 14 mg) were greater than those for
Japanese patients in PIONEER 1, 3, 4 and 8, whereas absolute body
weight reductions (1.0 kg to 1.1 kg and 2.2 kg to 2.4 kg for oral
semaglutide 7 mg and 14 mg in PIONEER 9 and 10, respectively) were
slightly less.*®'” However, it should be noted that PIONEER 9 and

10 were prospective trials, 47

whereas the current subgroup ana-
lyses are retrospective and involve relatively small numbers of
Japanese patients in each treatment group per trial.

Possible explanations for differences in HbAlc and absolute
body weight reductions observed in Japanese patients receiving oral
semaglutide compared with their global counterparts may relate in
part to pathophysiological differences of T2D associated with
Japanese ethnicity. Greater B-cell dysfunction, but with less obesity
and insulin resistance, are characteristic features of Japanese
patients compared with global populations.*®2°  Furthermore,
Japanese people may also accumulate visceral fat more easily than
Caucasians,?® potentially leading to greater insulin resistance at a
lower BML.*8 Incretin-based therapies such as GLP-1RAs are believed
to exert their glucose-lowering effect in part by preserving B-cell

function, 820

and their effect on glucose control may thus be greater
in Japanese relative to Caucasian patients. In addition, lower baseline
body weight and BMI reported for the Japanese patients compared
with global patients in these studies may also be a factor in the lower
absolute body weight reductions observed with oral semaglutide
and comparators.®10111517 Nevertheless, the present study was
exploratory and included low numbers of Japanese patients, and
there is a need for further studies to better understand the response
to GLP-1RAs and other glucose-lowering treatments in Japanese
populations.

Safety outcomes for Japanese patients receiving oral semaglutide
were generally consistent with those observed in the global
populations in the PIONEER 1, 3, 4 and 8 trials, with mild or moderate
gastrointestinal AEs representing the most common events.8101115
Compared with global populations in the studies, Japanese patients
receiving oral semaglutide reported more constipation (eg, 23%
vs. 8% for oral semaglutide 14 mg in PIONEER 4'?) but less nausea
(3% vs. 20% in PIONEER 41%); this may be partly attributable to differ-
ences in reporting of AEs between different regions. The proportions
of Japanese and global patients who discontinued treatment due to
AEs were similar. As with the global populations, there were few
events of severe or blood-glucose-confirmed hypoglycaemia in
Japanese patients in PIONEER 1, 3 and 4, and a higher incidence of
such events in PIONEER 8 (as expected in patients receiving insu-

[in).8101115 Overall safety findings were consistent with observations
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in PIONEER 9 and 10'¢'7 and the known safety profile of
GLP-1RAs?* (including with liraglutide in PIONEER 41).

When considering the outcomes for Japanese patients, it should
be noted that these were exploratory post hoc subgroup analyses of
global trials that were not prespecified in the study designs and
included relatively few Japanese patients; thus, statistical comparisons
were not powered to show treatment differences within the Japanese
subpopulations. The results should thus be regarded as
indicative only.

In conclusion, oral semaglutide appears efficacious and well toler-

ated in Japanese patients across the T2D spectrum.
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